Valproic acid-mediated myocardial protection of acute hemorrhagic rat via the BCL-2 pathway.
Hemorrhage is a major cause of morbidity and mortality among trauma patients. The pathophysiologic changes following acute severe hemorrhage and tissue hypoxia lead to an imbalance of protein acetylation. Histone deacetylase inhibitors (HDACIs) were reported to restore the acetylation imbalance and serve as potential drugs for treating severe hemorrhage. However, the molecular mechanism of HDACI-mediated cytoprotection remains unclear. In this study, we examined the myocardial protective effects and respective mechanism of the HDACI valproic acid (VPA) administered during hemorrhagic and hypoxic stress in vivo and in vitro. In vivo, the therapeutic effect of VPA was evaluated in acute severe hemorrhagic rats, and the expressions of BCL-2 signal pathway molecules were observed in rat heart tissues. To explore the molecular mechanism of VPA-mediated myocardial protection, a cobalt chloride (CoCl2)-induced hypoxia model of rat H9c2 cardiomyoblasts was applied to mimic hypoxic injury raised by acute hemorrhage. VPA administration significantly improved the 4-hour survival rate of hemorrhagic animals from 55% to 100% and protected H9c2 cells against CoCl2-induced hypoxic injury at a dose of between 12.5 μM and 100 μM. Increased expression of BCL-2 messenger RNA was observed following VPA treatment in the heart tissues of hemorrhagic rats (approximately 4.9-fold) and in H9c2 cells that survived CoCl2-induced hypoxia (approximately 4.9-fold). Western blot analysis showed a concomitant increase in BCL-2 protein expression and Akt phosphorylation following VPA treatment. The cytoprotective activity of VPA was diminished by triciribine-mediated inhibition of Akt activation and by silencing of BCL-2 gene expression. These findings suggest that VPA protects myocardial cells from hemorrhagic and hypoxic stress through the Akt/BCL-2 survival pathway, indicating a potential use of HDACIs for acute severe hemorrhage treatment.